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Abstract: Zooplankton samples were collected in the Kenyan waters of Lake
Victoria using a Nanseti type plankton net. Twenty crustacean species were recorded,
12 copepods and eight cladocerans. Copepoda dominated both in the Nyanza Gulf
and in the open lake. Thermocyclops decipiens (Kiefer) was the most common
copepod while cladocerans were dominated by Diaphanosoma excisum Sars, Daphnia
lumholtzi Sars and Moma inicrura Kurz. There were higher densities of Copepoda
and Cladocera in the gulf than in the open lake, suggesting a relationship between
nutrient availability and crustacean abundance.
Introduction
Zooplankton is a major component of freshwater ecosystems (Gamion & Steimberger
1978; Sladecek 1983; Huys & Boxshall 1991), influencing water quality by grazing
on phytoplankton. Zooplankton also forms a significant component of the diet of
carnivorous invertebrates and fishes (Hamblyn 1966; Gee 1969; Okedi 1970; Ogari &
Dadzie 1988).
Following the introduction of alien fish species in the i950s, Lake Victoria has
undergone major ecological changes, including the loss of many cichlid fish species.
The commercial fisheiy of the lake is now based on three species: Lates niloticus (L.),
Oreochrornis niloticus (L.) and Rastrineobola argentea (Pellegrin), and the trophic
dynamics of the lake have changed considerably. They are now based on a simple
food web because the haplochromine cichlids, many of which were phytoplanktivores
and zooplanktivores have disappeared and lake has become eutrophic. As a
consequence there is a need to understand the role of zooplankton in the food web and
in the energy transfer pathways for the remaining major commercial fish species,
especially as R. argentea is an obligate zooplanktivore, and L. niloticus and O.
niloticus juveniles include zooplankton in their diet.
Previous quantitative studies on zooplankton in Lake Victoria have examined the
species composition, distribution and abundance ( Rzoska 1956; Mavuti & Litterick
1991; Mwebaza-Ndawula 1994), with additional. specific studies on vertical
distribution (Worthington 1931). The prelirninaiy results of research to assess the
current status of zooplankton in Lake Victoria are presented.
Materials and methods
Fourteen stations (Table 1), representing all the major ecotypes in the Kenyan waters
of Lake Victoria, were sampled between November 1998 and .July 1999 (Fig. 1).
Seven of the stations were in the Nyanza Gulf while the rest were in the open waters
of the lake. In this paper, data for alt the stations are presented for the period
November 1998- January 1999 only.
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Supplementary data are also provided for four stations (Kisumu Bay, Gingra Rock,
Rusinga Channel and Bridge Island) for the period April-July 1999. These latter
stations are indicative of the major ecotypes covered in the complete sampling
programme. Analysis was restricted to four stations in the recent surveys because the
author was constrained by academic studies which curtailed the time available for
sorting and identification. 'l'he remaining samples will be examined in time for the
next FIDA WOG meeting.
In th November 1998 - January 1999 sampling programme, zooplankton samples
were taken monthly using a 1.5 m long Nansen type plankton net of 243 pm mesh size
and 50 cm mouth opening diameter. Subsequent samples have been taken using a
Nansen type plankton net of 83 um mesh size with a mouth opening of 30 cm
diameter. In all cases, the net was lowered as close to the bottom without disturbing
the bottom sediment, and hauled vertically to the surface. Samples were preserved in
5% formalin and transported back to the laboratory, where they were made up to 250
ml and thoroughly shaken for uniform distribution. Two to four sub-samples of i mL
or 2 mL were taken and placed in a counting chamber using a pipette.
The organisms were sorted and counted under a dissection microscope.
Representative specimens were dissected and identified to species level under a
compound microscope. The following keys were used for identification: Lindberg
(1955), Van de Velde (1984), Srnirnov (1996) and Korovchinsky (1992).
Results
Composition and distribution
Twenty crustacean species were recorded, 12 copepods and eight cladocerans (Table
2; Appendix 1). In the former, there were ten species of Cyclopoida and two
Calanoida while Ciadocera was represented by one order, Ctenopoda. This was
dominated by Daphnidae with five species with the other three families; Sididae,
Moinidae and Bosminidae contributing one species each. Stations within the gulf had
more species and a higher density than those in the open lake (Fig. 2).
Copepoda were the most abundant zooplankton both in the gulf and open lake (Figs 3
& 5), and the contribution of Cladocerans in open waters was considerable less than in
the Gulf area. Arì unusaily high density of copepods and cladocerans was found
around the mouth of the Sondu Miriu River, and it was the only station where the
latter were the most prevalent zooplankton group.
There was, however, no clear pattern in the composition of Calanoida and Cyclopoida
between the Gulf and open water stations (Figs 4 & 6). Therinocyclops decipiens was
the most common copepod, occurring at all stations, while T neglectus was only
recorded at one station, Asembo Bay. Within calanoids, Therinodiaptoinus
galeboides had a wider dIstribution than Tropodiaptornus stuhimanni. Diaphanosoma
excisuin, Daphnia luniholtzi and Moma inicrura were the most abundant Cladocera.
Daphnia laevis was only found in two deep water stations, Rusinga Channel and
Bridge Island while D. Ion gispina was only recorded at Gingra Rock.
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Abundance
Higher densities of Copepoda and Cladocera were recorded in the Gulf than in the
open water stations (Figs 4 & 6). The greatest abundance in the Gulf waters was at the
mouth of Sondu Miriu River, with densities of 99 and 123 i. L for copepods and
cladocerans respectively. The other stations with substantial numbers of organisms
were Kisumu Bay, Homa Bay and Gingra Rock (Figs 4 & 6). Asembo Bay had the
lowest densities of copepods and cladocerans iii the Gulf, 9 and 2 md. u' respectively.
In the open waters, the highest density of Copepoda was recorded at the mouth of
Kuja River (9) (33 md. U'). The mouth of Sio River had the highest number of
Cladocera, 6 i. L'. An unusually dense population of Daphnia barhata in January
1999 (194 md. U') was recorded at the mouth of the Sondu Miriu River.
Discussion
The low number of crustacean zooplankton species recorded can be attributed to the
limited ecological habitats sampled. Mavuti and Litterick (1991) found 19 copepods
and 12 cladocerans in 28 stations, while recent studies in Ugandan waters of Lake
Victoria (MwebazaNdawu1a 1994) yielded nine species of Copepoda and fïve species
of Cladocera in four stations.
The dominance of Cyclopoida in the open waters corroborates the findings of Rzoska
(1956) and Mwebaza-Ndawula (1994). In the present study, The rinocyclops decipiens
was the main copepod followed by T. incisus and Tropocyclops confinis. Mavuti and
Litterick (1991), however, found T neglectus and T. emini to be the most dominant
copepods. Daphnia luînholtzi, one of the dominant cladocerans in this study, did not
feature in Mavuti and Litterick's (1991) list of most important species. These changes
show the dynamic nature of zooplankton in the lake and could be attributed to
changes in water quality and predation pressure by the ever changing fish community.
It could also be due to inability to identify the species as the keys available are
inadequate. There is, thus, a need for a full description of the lake's fauna, especially
copepods, as the use of identification keys from other regions may lead to erroneous
identification.
The more dense crustacean populations in the Gulf compared with open waters is
possibly the result of influx of nutrients from rivers (Kenynyana 1999). Increase in
nutrient input results in increase in phytoplankton production, hence more food for
zooplankton. Siltation and macrophyte establishment in the gulf also contribute to
increased diversity of ecological habitats. Relatively high densities of organisms at
river mouths is further evidence that more nutrients result in high abundance of
organisms. Similar results were observed by Masundire (1994) and Magadza et ai.
(1998) in Lake Kariba. The large differences in cladoceran populations, especially at
river mouth stations, arise from the effect of water current on distribution. Such
effects again were noted by Masundire and Magadza (1990) in Lake Kariba. The
unusual dominance of Cladocera over Copepoda at the mouth of Sondu Miriu River
was the result of a high population of Daphnia barbata in January 1999. The low
numbers of copepods and cladocerans at Kisumu Bay in April could have resulted
from the presence of large mats of water hyacinth, Eichhornici crassipes (Mart.)
Soims, at this station. A moving mass of the plant has the capacity to physically move
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the organisms while a stationary coverage uses up the nutrient content, deoxygenates
the water, and cuts off light penetration resulting in low production of phytoplankton.
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Table 1. Sampling stations for zooplankton in the Kenyan waters of Lake Victoria.
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Station
No.
Station name Station co-ordinates Depth (m)
Kisumu Bay 00°06'07"S; 34°44'34"B 3
2 Maboko 00°10'51"S; 34°36'38"B 5
3 Sondu-Miriu mouth 00°07'OO"S; 34°45'20"E 4
4 Ndere 00°l3'56"S 34°34'20"E 5
5 Floma Bay 00°28'33"S; 34°27'22"E 5
6 Gingra 00°20'36"S; 34°26'03"E 11
7 Asembo Bay 0001 l'04"S; 34°24'03"E 4
8 Rusinga Channel 00021 '04"S; 34°13'56"E 51
9 Kuja mouth 00055'OO"S; 34°08'Ol"E 3
10 Matara Bay 00°44'53"S; 34°03'42"E 20
li Bridge Island 00°20'3 l"S; 34°06'54"F 40
12 Yala mouth 00°03'37"S; 34°02' 13"E 3
13 Nzoia mouth 00°03'32"N; 33°56'48"E 3
14 Sio mouth 00°13'26"N; 34°00'21"B 3
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Table 3. Mean densities (md. U') of various groups of zooplankton for April, June and July, 1999
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Station
1 6 8 2
ImmatureCopepoda 29.5 30.2 2.6 3.3
Cyclopoida 11.5 17.5 3.4 2.5
Calanoida 2.3 2.1 0.4 0.2
Total Copepoda 43.3 49.8 6.4 6
Moinainicrura 3.3 0.8 0.1 T
Diaphanosoma excisuin 0.6 1.1 0.1 T
Bosmina longirostris 0.9 2.1 0.2 T
Daphnia barbata 0 0.2 0 0
D. longispina O O T T
D. lumholtzi 0.1 0.1 0 0
Ceriodaphnia corn uta 0.1 0.2 T T
Total Cladocera 5.0 4.5 0.4 0.1
Total crustaceans 48.3 54.2 6.9 6.0
Appendix IV. Densities (md, U') of organisms in April 1999
Appendix V. Densities (md. L) of organisms in June 1999
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Station
1 6 8 2
ImmatureCopepoda 2.5 24.0 0.3 3.2
Cyclopoida 1.6 22.5 2.6 4.8
Calanoida 0 2.3 0.5 0.3
Total Copcpoda 4.1 48.8 3.4 8.3
Moma micrura 1 1.6 0.04 0.01
Diaplianosomci excisuin 0 2,1 0.1 0.04
Bosmina. Ion girost ris 0 1 .8 0.2 0. 1
Daphnia barbata 0 0.5 0 0
D. longispina 0 0 0.01 0.03
D. Iuml2oltzi 0 0.1 0 0
Ceriodaphnia corn ura 0 0.5 0.1 0
Total Cladocera 1.0 6.6 0.5 0.2
Total crustaceans 5.1 55.4 3.9 8.5
Station
1 6 8 2
IrrimatureCopepoda 51.0 41,8 2.8 3,5
Cyclopoida 27.0 17.2 4.7 1.7
Calanoida 2.5 2.9 0.7 0.1
Total Copepocla 80.0 61.9 8.2 5.3
Moma I7uCrura 8.2 OE7 0.2 0.1
Diapltanusoina excisunz 1 .7 1 .0 0. I O
Bosinina longirostris 0 1.3 0.1 T
Daphnia barba/a O O O O
D. Ion gispina 0 0 0.04 0
D. lunzholtzi 0 0.1 0 0
Ceriodaphnia corn uta 0 0.2 0 0.01
Total Cladocera 9.9 3.3 0.4 0. 1
Total crustaceans 90.0 65.2 8.6 5.4
Appendix VI. Densities (md. U1) of organisms in July 1999
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Station
1 6 8 2
ImmatureCopepoda 35.4 24.7 4.8 3.2
Cyclopoida 5.7 12.7 2.9 0.9
Calanoida 4.4 1.0 0.1 0.1
Total Copepoda 45.5 38.4 7.8 4.2
Moma micrura 0.7 0.1 0 0
Diaphanosoma excisuin 0 0.2 0.1 0
Bosmina longirostris 2.7 3.3 0.2
Daphnia barbata O O O O
D. longispina O O O O
D. iu,nholtzi 0.3 0 0 0
Ceriodaphnia cornuta 0.4 0 T O
Total Cladocera 4.1 3.6 0.3 0
Total crustaceans 49.6 42.0 8.1 4.2
9
U)
a)
E
D
C
c 3
ca
cl)
Figure 1. Map of Kenyan waters of Lake Victoria, showing the 14 sampling sites
described in Table 1.
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Figure 2. Mean nUIÌÌbCÏ of species recorded in the sampling stations.
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Figure 3. Mean densities (md. U) of Copepoda and Cladocera for the months of
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Figure & Mean densities (in L') of Cyclopoida and Calanoida for the months of
November, December 1998 and January 1999.
140
-' 60 -
50-
C3
40-
>
20
10
El)
141
I'
Stations
Figure 5. Mean densities (i. U') of Copepoda and Cladocera for the
months of April, June and July 1999
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Figure 6 Mean densities (i. U') of Cyclopoida and Calanoida
for the months of April, June and July 1999
